The N-terminal cleavable pre-sequence encoded in the first exon of cystathionine γ-synthase contains two different functional domains for chloroplast targeting and regulation of gene expression.
Chloroplast transit peptide sequences (cTPs) located in the N-terminal region of nuclear-encoded chloroplast proteins are essential for their sorting, and are generally cleaved from the proteins after their import into the chloroplasts. The Arabidopsis thaliana cystathionine γ-synthase (CGS), the first committed enzyme of methionine biosynthesis, is a nuclear-encoded chloroplast protein. Arabidopsis CGS possesses an N-terminal extension region that is dispensable for enzymatic activity. This N-terminal extension contains the cTP and several functional domains including an MTO1 region, the cis-element for post-transcriptional feedback regulation of CGS1 that codes for CGS. A previous report suggested that the cTP cleavage site of CGS is located upstream of the MTO1 region. However, the region required for protein sorting has not been analyzed. In this study, we carried out functional analyses to elucidate the region required for chloroplast targeting by using a chimeric protein, Ex1:GFP, in which the CGS1 exon 1 coding region containing the N-terminal extension was tagged with green fluorescent protein. The sequence upstream of the MTO1 region was responsible for efficient chloroplast targeting and for avoidance of missorting to the mitochondria. Our data also showed that the major N-terminus of Ex1:GFP is Ala91, which is located immediately downstream of the MTO1 region, and the MTO1 region is not retained in the mature Ex1:GFP accumulated in the chloroplast. These findings suggest that the N-terminal cleavable pre-sequence harbors dual functions in protein sorting and in regulating gene expression. Our study highlights the unique properties of Arabidopsis CGS cTP among chloroplast-targeted proteins.